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M E A S U R E M E N T S  OF THE CONVERSION LINES OF THE 
742 KeV T R A N S I T I O N  IN THE DECAY OF ~43Pm 
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The decay  scheme of 143Pm is fa ir ly  simple [1]. Only  one g a m m a  ray  
wi th  an energy  of  741.8 • 1.5 keV [2] per ta ins  to the  decay.  I n  spite o f  this 
on ly  one d a t u m  on the  zr in ternal  convers ion  coefficient in this t rans i t ion  has 
been publ ished [3] and  no m e a s u r e m e n t  is avai lable  for  the  ra t io  of  the coeffi- 

cients ~K/~L ~- zr 
In  our  measu remen t s  the  convers ion lines were t a k e n  wi th  a toroid-  

sector  t ype  be ta  r a y  spec t romete r  [4] which has bo th  a resolut ion and  a 
t ransmiss ion  of abou t  3% under  the  ac tual  expe r imen ta l  condit ions.  The 
source was ob ta ined  b y  radiochemical  separa t ions  of  the  Pro f rae t ion  f rom Ta,  
E r  and Gd ta rge t s  i r rad ia ted  in the  D u b n a  synchrocyclo t ron .  A t  the  t ime  of  
our  measu remen t s  the  source conta ined  only  144pm in a considerable quan t i t y ,  
besides 143pm. 

In  the  de te rmina t ion  of the ~t< coefficient the da ta  of  ah earlier work  of 
ours [5] were used in which the g a m m a  spec t rum was measured  b y  Ge(Li) 
techniques  wi th  the  same source mater ia l .  F r o m  tha t  work  the relat ive in ten-  
sities of  the  143pm and 144Pm lines are known.  

To de te rmine  the  ~I< in quest ion we now measured  the  re la t ive  in tens i ty  
of  the 742 keV-K conversion line of  143pm and the 695 keV-K line of  ~44pm 
the mul t ipo la r i ty  of  whieh is well known  [1], [3] (for fu r the r  details see [6]). 

The values of  ~K/~c + ~M f rom our  measu remen t s  and  according to 
the  ROSE t abu la t ion  [6] are given in Tables  I and I I .  

Table I 

Theoretieal and experimental values of a K conversion coefficient of 742 keV transition 
in the decay of ~~aPm 

Multi- 
i E1 E2 E3 M1 M2 M3 

Experimental 
po]arity value 

f 

f , ~/< 1.45 �9 10-~ i 3.74 �9 10-3 8.49 �9 10-3 6.07 " 10 -3i 1.63 �9 10 -3 3.72 �9 10-2t1(3.7~:1.3)10-" 

�9 Present address: Duna Steel Works, Isotope Laboratory, Dunafijv• Hungary. 
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Table II 

Conversion coefficients' ratio O�91 L ~ Of M for the 742 keV transition in the decay of l~3Pm 

Experimental 
Multipolarity E 1 E 2 E 3 M 1 M2 M3 valu e 

~tK/~ L ~ of M 5,9 5.1 i 3.9 5.9 5.0 4.4 t 45 • 

A c c o r d i n g  to  t h e s e  r e su l t s  t h e  m o s t  p r o b a b l e  m u l t i p o l a r i t y  o f  t h e  742 

t r a n s i t i o n  o f  143Nd is E2 r a t h e r  t h a n  MI (cf. [3]).  T h u s ,  one  can  s u p p o s e  a 

- - 3 / 2  sp in  a n d  p a r i t y  v a l u e  for  t h e  742 keV e x e i t e d  l eve l  of  143Nd w h i c h  w o u l d  

be  a P3/2  shel l  m o d e l  s t a t e .  

T h e  a u t h o r s  wish  to  e x p r e s s  t h e i r  t h a n k s  to  P r o f e s s o r  A. SZALAY for  t h e  

e x c e l l e n t  f ac i l i t i e s  p r o v i d e d  a t  his  I n s t i t u t e .  T h a n k s  are  also due  to  Dr .  F .  

MoLrr193 a n d  Dr .  Cs. �8 for  t h e  r a d i o c h e m i c a l  w o r k  a n d  to  Mr .  D.  

VARGA for  v a l u a b l e  d i s cus s ions .  
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